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ABSTRACT 


1  -  -  -  The  requlrementa  of  the  dosimeter  calibrator  are  presented,  and 
specific  solutions  to  the  design  problems  are  given.  Also  described 
are  a  number  of  unsatisfactory  attempts  to  meet  the  requirements. 

2  -  This  report  describes  the  necessary  modifications  to  the  CDV-794X 
calibrator,  and  a  method  to  prepare  existing  calibrators  for  use  with 
this  attachment. 

3  ^  «  The  specifications  for  the  attachment  are  tabulated.  Test 

specifications  and  procedures  are  given. 

4  ^  >  A  summary  of  test  data  obtained  from  a  series  of  repeated 

readings  with  the  dosimeters  provided  by  OCD  under  the  subject  contract 
shows  the  accuracy  attainable  In  checking  a  dosimeter  for  proper  ' 
operation.  It  Is  recommended  that  the  calibrator  be  used  to  compare 
uncallbrated  dosimeters  with  standards  of  known  calibration. 
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1.  PURPOSE 


1  - 


1.1  ~  -  Tbe  purpose  of  this  report  Is  to  describe  the  develop¬ 

ment  of  the  electrically  operated  dosimeter  calibration  attach¬ 
ment  for  Calibrator  CDV""794X. 

1.2  •  ■'  -  The  scope  of  wcrk  ouf  lined  In  contract  OCD'OS-62-260  In¬ 
cluded  the  following  specific  requirements  from  Tracerlab: 

*,  pvjrnish  a  planetary  gear  drive  and  electric  timer 
art -stop  functions  i.nte 'connect  ed  and  compatible 
w'^h  ton*'':’!  'ysfptn, 

b,  Mcdlfv  the  Gciernment  fv'nJsbed  ^jltl'.ator  for  use 

wi!'h  the  new  at  t-4 ,  : *Mr.i»nt  t  'O  aiccomodate  CDV'138„  CDtt"'^30, 
CDV-  ’36,.  CD'’’’  '0  ■  and  CDi''-'''-6  dosimeters. 

,  Man*»fact>„'re  a  ccmplr'e  dosimeter  cal  thrat  lon  attachment, 
mal'e  all  necessa'v  mod:  f  icat lens  to  CDtF-794X  and  perform 
laboratory  te'tt. 

1.3  thts  report  includes  a  description  of  how  these  requirements 
we'e  met  together  with  ne.fsss’v  specifications  and  production  cost 
dfi  ’■  a . 


2  ?.ML  _D|5,c 

,’.l  ’"he  attachment  design  const s's  <jf  9  -tingle  ele-tro  mechanical 

>0  t  wbt:b  can  be  lowered  to  the  base  of  the  rD7'”'94X  teat,  chamber, 
included  1”  the  unit  are  8  cbjckB  ths,t  accept  the  dosimeters  to  be 
calibrated,  a  ttmer  pr agrammei ,  and  a  moter  driven  turntable. 

Power  and  control  connections  a»e  made  via  a  short  cable  and 
connector.  Figure  I  shows  the  unit  assembled.  Figure  II  shows  an 


exploded  view, 


PIG.  I  Assembli^rf  UkI  t 


FIV.  Ill 


2.2  -  -  -  Dosimeters  to  be  tested  ere  Inserted  lens  down  Into 
the  chucks  as  In  Figure  III.  When  the  unit  Is  loaded  and 
chamber  doors  are  closed,  the  CDV-794X  can  be  operated  by 
selecting  the  correct  field  Intensity  for  the  type  of  dosimeter 
being  calibrated.  The  calibrator  operation  time  will  be  con¬ 
trolled  by  the  attachment  programmer  and  the  dosimeters  re¬ 
ceive  a  uniform,  accurate  exposure  to  the  calibrator  source 
of  radioactivity. 

3.  BACKGROUND  FOR  DESIGN 

The  Dosimeter  Calibration  Attachment  design  has  been  based  to 
some  extent  on  the  data  In  Final  Type  Report  No,  1,  Contract  No, 
DA-36-039-SC~87320,  USASRDL,  Fort  Monmouth,  New  Jersey.  The  basic 
requirements  and  final  design  of  the  calibrator  resulted  from 
technical  discussions  with  Mr,  Robert  B,  Martin,  Project  Coordinator  - 
OCD,  Washington,  D.  C.,  and  Tracer lab  personnel. 

4.  CALIBRATOR  AND  DOSIMETER  DATA 

4,1  -  -  -  Data  on  the  CDV-794X  was  obtained  from  OCD  Standard  Item 

Specification  CDV-794,  June  1,  1962,  and  from  actual  measurements 
performed  on  CDV-794X  unit  number  3,  which  was  used  at  Tracerlab 
during  the  project.  Data  on  dosimeters  was  obtained  from 
measurements  on  representative  samples  of  the  following  types: 


Item 

Type  Designation 

Range 

1  1 

CDV  -  138 

0-200  mr 

2 

1 

CDV  -  730 

0-20  r 

'  3 

CDV  -  736 

0-2  r 

1  " 

CDV  -  740 

0-100  r 

1 

5 

CDV  -  742 

0-200  r 

6 


CDV  -  746 


0-600  r 
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4.2  -  -  -  Ten  each  e£  these  dosimeters  were  used  In  tests.  The 
"prellmlnsry  stsndsrd"  units  are  the  730,  740,  and  742  types, 
while  the  736  and  746  are  not  so  accurate.  The  138  Is  accurate 
but  used  mainly  for  training  purposes..  .  These  factors  have  been 
considered  in  the  design  and  tests  made  on  the  units. 

4.3  -  -  -  Of  major  Importance  In  the  794X  data  Is  the  radiation 
zone  pattern  and  Intensity  In  the  test  chamber.  The  Standard 
Item  S peclflcatlon  describes  this  zone  as  an  approximately 
circular  section  with  a  20®  divergence.  The  source,  intensity 
with  slides  up  is  400  r/hr.  +  107.  and  -  5%  at  a  point  10.42 
Inches  or  more  from  the  reference  tenter  of  a  nominally  100  curie 
Cs-137  source.  The  vertical  center  of  the  zone  Is  approximately 
6  7/8  Inches  from  the  chamber  base. 

4.4  -  The  adaptors  used  in  the  chamber  have  base  dimensions  not 
exceeding  9  13/16  x  8  1/2  inches.  Two  locating  pins  for  the 
adaptors  are  mounted  .740  inches  above  the  chamber  base  in  the 
back  (source  side)  wall,  and  their  center  to  center  distance  is 
7.000  Inches.  Clearance  holes  for  these  pins  should  be  .281  dla. 

A  latch  on  the  chamber  base  secures  the  adaptors  In  place,  and  the 
stop  for  this  latch  should  be  0.688  +  .015,  =■  .000  up  from'  the  base, 
centrally  located  8  l/2  inches  back  from  the  two  pin  locating 
holes.  Besides  t.hese  dimensions,  the  complete  assembly  must  clear 
the  bottom  door  opening,  and  a  mirror  mounted  on  the  chamber  wall. 

4.5  .  T  ■  T  The  Test  Chamber  Dose  rates  could  be  reduced  by  selecting 

appropriate  push  buttons  on  the  control  panel.  These  were  marked 
.safe’  Vo,;/  4,  i0,  '.40,  100,  and  400  r/hr.  The 

.  .specification,  limits  variances  of  the  Intensity  at  the  reference 
point  of  +10%  and  -  5% -of  that  selected,  except  the  4  mr/hr.  rate. 
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4.6  •  -  -  All  dctlmatars  supplied  vara  appraxlMtaly  ,537  Inchas  la 

dlamatar,  and  tha  laagth  was  appraxlsiataly  4  1/2  laches. 


S.  MODIFICATIONS  TO  CALIBRATOR 

5.1  •  -  -  Tha  first  atteaipts  ta  pravlda  a  suitable  attachmaat  ware 
based  an  appllcatlaa  ef  tha  general  shape  a£  the  existing 
adapters  designed  far  USASRDL  callbratar  AN/Dni>2  (XE-2).  This 
unit  was  Intended  ta  have  all  caopanents  mauated  an  a  chassis 
with  appraxloately  the  dlmenslans  given  far  ane  af  thase  existing 
units.  The  mlrrar  wauld  net  allaw  clearance  during  Insertlan  lata 
the  test  chamber,  and  a  earner  a£  the  daslmeter  adapter  chassis 
was  remaved.  Eventually  it  was  realized  that  this  design  was  taa 
expensive  and  the  chassis  as  such  was  eliminated,  rather  than 
attempt  to  modify  the  Interior  af  the  chamber. 

5.2  -  -  >  Control  for, the  system  was' Initially  attempted  by  using 
power  for  the  dosimeter  adapter  derived  frami  the  central  panel, 
especially  from  the  SLIDES  UP  and  SLIDES  DOWN  lights.  It  was 
planned  ta  select  slides  dawn  by  shorting  out  the  momentary  con¬ 
tacts  on  the  selector  switches.  Of  course,  this  merely  set  the 
slide  lifting  mechanism  Into  an  up  and  dawn  motion.  It  was  sub¬ 
sequently  determined  that  the  complete  action  of  the  SAFE  switch 
had  to  be  duplicated,  at  least  electrically,  by  the  dosimeter 
adaptor  control  circuit.  This  Included  the  operation  on  the  zero 
and  slide  solenoids,  since  otherwise  these  solenoids  might  resuiln 
energized,  and.  If  they  were  not  rated  for  continuous  duty,  thay 
might  becoma  dastroyed.  This  could  bast  ba  accampllshad  by 
locating  another  relay  Inside  the  callbratar,  and  providing  central 
for  this  relay  In  the  dosimeter  attaefamant. 


5.3  -  -  >  Access  fsr  wlrisg  ts  ths  dsslastsr  stCsclmsBt  csuld  bs 
msds  thrsugh  sn  sxlsclag  hsle  is  ths  chsnber  well,  thrsugh  which 
ths  Issds  fsr  ths  test  chanbsr  Isnp  wsrs  passed.  It  wsuld  bs- 
esms  necessary  ts  enlarge  this  hsle  ts  allsw  rssm  fsr  a  few  asrs 
wires,  A  csnnsctsr  fsr  ths  attachsient  was  nsuntsd  sn  tws 
staadsffs  which  were  inserted  under  the  base  sf  the  test  chaaber 
lamp. 

5.4  -  -  -  In  summary,  the  asdificatisns  ts  the  CDV-794X  will  consist 
sf  the  following  steps: 

a.  Provide  suitable  requiring  of  the  control  panel  to 
enable  Inclusion  of  the  new  relay  cable,  and  connector. 

b.  Enlarge  the  hsle  in  the  chamber  wall  to  allsw 
clearance  fsr  more  wires. 

c.  Mount  the  new  relay,  standoffs  with  connector,  and  cable 
in  the  794X  at  initial  assembly  or  as  a  field  modification, 
and  wire  these  in  according  to  an  instruction  sheet. 

These  instructions  and  additional  details  are  included 

in  appendix  A  of  this  report. 

ATTACaffiNT  DESIGN 

6.1  -  -  -  The  requirements  for  a  suitable  dosimeter  calibrator  are  as 

follows; 

a.  A  stable  source  s£  ionizing  radiation  whose  energy  and 
intensity  are  within  the  intended  range  sf  all  dssimstsrs, 

b.  A  set  sf  supports  or  chucks  fsr  a  number  sf  dosimeters, 

c.  A  means  sf  allowing  the  radiation  ts  enter  all  dosimeters 
identically,  and 

d.  A  means  sf  controlling  the  time  exposure  sf  all  dssimstsrs 


ts  the  radiation. 
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6.2  -  -  -  The  calibrator  CDV-794  pravldaa  Che  ncaaa  far  aacltfyiat 
the  requlrementa  af  6.1  a  and  partially  aaClafylng  6.1  d.  The 
aaurce  and  allde  aaaeably  In  the  CDV-794X  la  uaed  Ca  supply  a 
range  af  discreet  field  Intensities  aver  a  wide  enough  aana  to 
expose  a  number  af  dosimeters.  The  circuit  af  Che  794X,  with 
relatively  minor  modification,  Is  controlled  for  correct  time 
exposure. 

6.3  -  -  -  The  modlflcaClon  to  provide  the  means  for  controlling  the 
exposure  has  been  described  briefly  In  paragraph  S.2.  An  added 
relay  In  Che  calibrator  CDV-794X  Is  used  to  electrically  duplicate 
Che  operation  of  the  SAFE  selector  button.  This  relay  In  Its  un- 
energlzed  state  has  no  effect  on  the  normal  operation  of  the  CDV>794X. 
When  the  relay  Is  energized,  the  circuits  act  to  bring  Che  slides 
down.  Inhibit  any  slides  up,  and  release  all  solenoids. 

6.4  -  -  -  A  timing  device  In  the  calibrator  attachment  controls  the 
relay.  The  attachment  has  been  designed  to  operate  for  a  fixed 
(preset)  time,  nominally  one  hour.  As  the  source  decays,  the 
timer  can  be  re-adJusted  to  provide  longer  time  exposures  to  the 
weaker  source.  AC  Che  end  of  one  half-life  of  the  source.  In  this 
case  about  30  years,  the  time  would  be  two  hours.  This  device  Is  a 
time-delay  relay,  operated  by  a  solenoid  clutch  and  a  synchronous 
timing  motor.  A  cam-operated  switch  closes  a  circuit  to  the  relay 
In  the  794X  at  the  end  of  the  preset  time  Interval.  Reset  of  the 
timer  Is  automatically  performed  by  a  spring  when  power  Co  Che 
clutch  solenoid  Is  removed.  Reset  time  Cakes  1/2  second  and  timing 
repeat  accuracy  Is  within  21.  Mechanical  life  expectancy  Is  well  In 
excess  of  one  million  operations,  and  switch  life  expectancy  Is 
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nearly  eae  nllllen  eperatlens.  A  dial  ea  the  tap  a£  the  unit  le 
used  ta  eet  the  time  Interval.  This  dial  le  calibrated  In  five 
minute  dlvlslaas  and  can  be  set  aver  a  range  a£  12  minutes  ta  2 
haurs.  The  timer  Is  a  Cramer  Centrals  Carparatlan  type  471  direct 
clutch  delay  relay,  with  a  modified  circuit. 

>  -  -  In  order  ta  provide  uniform  exposure  to  a  ausd>er  of 
dosimeters,  It  Is  desirable  to  rotate  the  dosimeters  In  the 
radiation  zone.  During  one  rotation,  each  dosimeter  will  fallow 
the  same  path  as  all  the  others,  and  the  net  dose  accumulated  will 
be  identical  for  all.  In  addition.  It  is  desirable  to  rotate  each 
dosimeter  In  such  a  way  that  all  sides  are  exposed  to  the  radiation, 
to  average  out  variations  in  wall  thickness  and  uniformity  of  the 
Ibnchambers.  This  Is  accomplished  by  mounting  the  dosimeters 
vertically  In  several  chucks  on  a  turntable  with  a  gear  on  each 
chuck  that  meshes  with  one  fixed  Internal  tooth  ring  gear.  The 
turntable  Is  rotated  by  an  electric  motor,  and  the  gears  cause  each 
chuck  to  turn  about  Its  own  axis.  Motor  speed  must  be  fast  enough 
so  that,  at.  start  and  stop  the  time  taken  for  the  dosimeter  nearest 
'  the  source  Is  less  than  one  tenth  of  one  percent  of  the  total  time 
for  the  run.  For  a  one  hour  exposure,  a  rotation  speed  of  8  rpm 
would  serve.  Many  motors  can  be  used,  and  the  actual  choice  was 
based  on  economy  and  torque  output.  The  motor  snist  also  support  the 
vertical  weight  of  the  turntable  plus  the  force  used  to  push  dosimeters 
Into  the  ch  u'.k.  A  Merkle-Korf  WF4209u-025  Model  WF  motor  at  35  rpm 
was  selected  for  this  application.  It  has  a  4.3  Inch  -  pounds  starting 
torque  rating  and  will  easily  support  the  turntable.  A  faa  provides 
some  cooling. 
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6.6  -  -  -  The  chucks  were  designed  te  eccsMeedste  the  OCD  desiaeter 
units.  A  cylinder,  with  e  dlsaend-shsped  lengltudlnsl  hele.  Is 
meunted  csncentrlcelly  en  a  spur  gear.  One  V  ef  the  dleaend  supper ts 
the  bady  a£  the  desiaeter.  The  ether  V  Is  larger,  and  Is  prevlded 
with  spring  leaded  steel  balls.  The  balls  bear  against  the  desiaeter 
se  that  It  Is  held  against  the  saaller  V,  In  such  a  way  that  the 
standard-shaped  desiaeter  Is  cencentrlc  with  the  cylinder  bady. 

Deslmeters  with  ether  diameters  will,  of  course,  be  off-set  somewhat, 
but  the  rotation  ef  each  dosimeter  will  provide  seme  correction  for  this. 

6.7  -  -  -  Deslmeters  are  mounted  with  the  lens  end  down.  This  Insures 
that  the  Ion  chamber  will  be  clear  ef  the  chuck  body  and,  therefore, 
not  shielded  from  the  radiation-source.  It  was  felt,  with  great 
confidence,  that  most  dosimeter  designers  would  use  a  substantial 
part  ef  the  lens  end  for  the  optical  and  scale-reading  devices,  so 
that  the  ion  chamber  would  always  be  at  or  near  the  opposite  or 
charging  end.  A  recess  In  the  bottom  of  the  chuck  was  provided  to 
receive  the  great  variety  of  pocket  clips  on  dosimeters. 

6.8  -  -  -  With  the  design  chosen,  a  maximum  of  8  dosimeters  can  be 
loaded  into  the  attachment.  Since  a  dosimeter  Is  approximately 
1/2  inch  in  diameter,  and  may  be  as  much  as  5/8"  It  was  necessary 
to  provide  1/8"  adjustment  by  the  steel  balls.  This  requires  a 
9/32  Inch  ball  (minimum).  The  cylinder  wall  behind  the  ball, 
therefore,  requires  1/8  inch  free  travel,  and  room  for  the  excess 
solid  height  of  the  spring,  or  another  1/64  minimum.  A  1/32  Inch 
thick  sleeve  holds  the  springs  In  place  and  the  total  cylinder 
diameter  must  be  1  7/16  Inches  for  complete  range  capacity.  A  spur 
gear  whose  teeth  clear  this  diameter  would  be  approximately  1  3/4"  P.D. 
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The  largest  dlaaeter  asseably  that  cam  be  levered  easily  late  the 
test  chamber  Is  abeut  8  1/2  laches.  With  a  ring  gear  e£  3/4  lach 
width  (1/4  Inch  face)  far  adequate  flatness,  the  turntable 
diameter  can  be  7  Inches.  la  erder  te  clear  each  ether  the  spur 
gears  sheuld  be  en  at  least  2  inch  centers,  se  that  the  gear  center 
circle  Is  5  Inches  diameter  apprexlmately.  This  represents  a 
circumference  ef  abeut  16  Inches,  and,  when  divided  by  the  gear  te 
gear  distance,  results  in  a  maximum  of  8  gears. 

6.9  -  -  >  Other  designs  were  considered  in  an  effort  te  Increase  the 
number  ef  dosimeters,  but  all  appeared  te  requite  mere  bearings  or 
concentric  shafts,  or  both.  Furthermore,  the  overall  height  ef  the 
unit  had  to  be  kept  to  a  minimum  In  order  te  (a)  clear  the  deers, 
and  (b)  be  less  than  the  6  7/8  Inch  distance  ef  the.  source  center 
line  above  the  chamber  base.  The  design  height  dees  net  exceed 

6  1/4  inches, 

6.10  -  -  •  The  electrical  connections  for  this  system  are  siade  to  the 
existing  CDV-'794X  controls.  The  motor  Is  energized  from  the  Down 
Limit  Switch,  so  that  whenever  the  source  Is  anything  but  "closed 
off",  the  motor  will  turn.  The  timer  lx  energized  from  the  Up 
Limit  Switch,  so  that  timing  starts  when  the  source  Is  fully  "open". 
The  timer  clutch  Is  wired  across  the  test  chamber  light  se  that  It 
Is  energized  whenever  power  te  the  calibrator  Is  turned  on,  and  can 
be  reset  by  turning  power  off  momentarily. 

6.11  -  -  -  If  there  were  a  power  failure  or  Interruption  during  a 
calibration  run,  the  motor  would  ,of  course,  stop  turning,  and  the 
timer  would  be  reset.  This  would  result  in  errors  for  two  reasons: 
(a)  the  dosimeters  would  no  longer  obtain  equal  exposure  to  the 
radiation,  and  (b)  the  timer  would  start  the  hour  run  over  again 
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when  pewer  cnne  on.  Fer  this  resssn^  n  relay  was  included  in 
the  attachment  ts  "sense"  a  pswer  interruption  and  stop  the 
attachment  from  continuing  the  run.  This  relay  is  reset  by  a 
pushbutton  on  the  attachment,  and  its  condition  ("in"  or  "out")  is 
shewn  by  a  small  indicator  lamp.  Whenever  the  operator  sees  the 
calibrator  "SLIDES  UP"  lamp  on  and  the  attachment  indicator  lamp 
lit,  he  knows  that  the  run  was  cancelled  by  a  power  interruption 
and  has  to  be  done  over.  The  relay  used  is  a  Fetter  and  Brumfield 
KA5AY  S.PDT  115  VAC  60  cycle  relay. 

7.  SPECIFICATIONS  FOR  ATTACBMENT; ’ 

7.1  »  -  -  The  Stardard  Item  Specification  CDV-794  is  attached  as 
Appendix  B. 

8.  TEST  DATA;  • 

8.1  -  -  >  Tests  were. made  with  the  dosimeters  and  CDV-794X  unit 
number  3  as  supplied  under  the  terms  of  the  subject  contract. 

Seme  tests  were  conducted  before  the  calibrator  attachment  was 
constructed;  most  were  made  with  the  attachment. 

8.2  ~  °  -  A  mock*up  jig  was  fabricated  and  used  to  test  seme  of  the 
basic  ideas.  It  was  observed  that  when  dosimeters  type  CDV'794X 
were  rotated  in  the  field  without  rotating  each  dosimeter,  the 
readings  had  a  spread  of  plus  or  minus  13X.  When  the  dosimeters 
were  rotated  in  the  field  planetary  fashion,  using  the  attachment, 
the  spread  was  plus  or  minus  9%. 

8.3  -  -  -  Each  type  of  dosimeter  supplied  was  "calibrated"  repeatedly 

In  the  attachment,  for  1  hour, except  for  the  CDV-138.  Unit  #3  CDV-794X 
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did  n*t  seen  t*  have  the  100  mr/hr  eelecter  and  elides  circuits 
werklng,  er  built  in.  Manual  timing  far  15  minutes  at  400  mr/hr 
and  far  6  minutes  at  1  R/hr  was  used. 

8.4  -  -  -  CDV-746  type  desimeters  appeared  ta  give  the  siest  repreducible 

data  an  the  first  runs,  and  se  were  used  te  check  repreducibility 
(net  true  time)  af  the  pregraamer.  These  tests  Included: 

a.  Several  runs  with  desimeters  in  the  same  chuck  each  time. 

b.  Several  runs  with  desimeters  in  different  chucks  each 
time. 

c.  Several  runs  with  a  dosimeter  in  different  chucks  each 
time. 

d.  The  turntable  was  lowered  1/4  inch  and  ene  chuck  was 
cut  so  that  it  was  21/32"  shorter,  and  more  of  the 
dosimeter  was  exposed. 

e.  The  dosimeters  were  charged,  then  allowed  to  sit  to 
check  for  drift. 

f.  The  dosimeters  were  charged,  then  Inserted  in  and  re¬ 
moved  from  the  chucks  several  times  to  check  for 
"jarring". 

g.  The  time  was  recorded  for  each  of  the  runs. 


8,5  Test  Results 

8 <5.1  Results  of  different  type  tests: 


R(iad) 

B (app) 

Dosimeter 

Type 

Intensity 

Median 

Average 

Reading 

Deviation 

%  P.K. 

Max. 

Min. 

123% 

138 

IR  for  6  min 

123  mr 

123  mr 

±2.0% 

±4.9% 

-3.3% 

1507. 

138 

400mr  for  15  min 

148  mr 

151  mr 

±2.1% 

+5.0% 

-3.2% 

55% 

730 

lOR 

10.4  R 

10.9  R 

±6.2% 

+26.5% 

-14.6% 

67% 

740 

lOOR 

60  R 

67  R 

±12% 

+36% 

-22,4% 

125% 

736 

IR 

1.25  R 

1.25  R 

±9.3% 

±20.0% 

-5.5% 

I 
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8.5.2  Results  with  ene  dsslsieter  in  different  chucks, 
using  CDV-746  fer  4  runs  In  each  chuck. 


twice,  no  explsnetlen  found. 


b.  Data  Indicates  that  A  chuck  produces  readings  that 
are  about  2%hlgh,  H  about  2%  low.  Others  are  ±1X. 

c.  Sequence  Indicates  the  chuck  designations  Into 
which  each  dosimeter  was  placed.  For  example 
#753  was  In  chuck  D,  then  chuck  A,  then  H,  then  G, 
while  #555  was  In  chuck  E,  etc. 

8.5.3  No  observable  difference  was  found  when  the  turntable 
was  lowered  1/4  Inch.  When  the  dosimeter  chuck  was 
cut  back  by  23/32  Inch,  the  readings  seemed  to  be  IX 
lower. 

8.5.4  Tests  made  for  drift  and  Jarring  showed  no  effect.  One 
hour  drift  runs  showed  no  readable  change  In  the  fiber 
position  on  the  scale.  Repeated  Insertions  of  a  number 
of  dosimeters  In  the  chucks  showed  no  noticeable  change. 

8.5.5  The  time  measured  by  the  electric  clock  was  62.5 
minutes  4’3X  -2X.  This  result  was  obtained  from  38  runs. 

8.6  -  -  -  The  average  reading  for  120  observations  on  assorted  type 

CDV-746  dosimeters  in  assorted  positions  was  281.6,  with  a  F.B. 
of  0.48X.  The  maxlmusi  deviations  wero  ■<-35X  and  -lOX,  each  of 
which  occurred  once  but  on  dlfferont  runs.  Thors  was  also  one 
deviation  of  4-25X,  and  four  deviations  of  4-12  to  4-14X.  All 
other  readings  were  within  tlOX. 
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9.  CONCLUSIONS  AND  RECOMMEMDATIOHS 

9.1  -  -  -  The  urgeat  need  fer  the  cemblnatlea  CDV-794  and  Deslneter 
Celibretlen  Attachment  appears  ta  manifest  Itself  In  the  test  data. 
Frem  the  data  fer  any  ene  dosimeter  It  Is  evident  that  the  coBd>laa- 
tlen  Is  quite  accurate  and  well  within  the  limits  for  the  dosimeter 
The  dosimeters  can  be  made  to  repeat  to  almost  ±41  with  this 
system.  Different  dosimeter  types  can  be  checked  very  easily  and 
safely  with  either  automatic  or  manual  timing.  The  design  center 
appears  to  be  placed  such  that  variations  In  height  and  position  of 
dosimeters  causes  negligible  differences  In  readings. 

9.2  «  •  -  It  should  be  noted  that  this  combination  does  not  constitute 
a  calibrator  fdr  dosimeters  but  rather  a  comparator.  '  A  primary 
standard  should  be  used  to  establish  the  correct  reading  that 
should  be  observed,  and  other  dosimeters  compared  with  that 
standard.  It  would,  of  course,  be  possible  to  prepare  tables  - 
showing  what  range  of  readings  can  be  tolerated  for  each  type  of 
dosimeter  in  existence,  but  the  range  would  be  quite  wide.  If 
such  tables  were  prepared  for  each  calibrator  and  attachment  com¬ 
bination  the  range  would  be  substantial.  A. set  of  calibrated 
dosimeters,  so  marked,  would  provide  a  very  satisfactory  "prlsiary". 
standard,  and  then  dosimeters  would  be  calibrated  to  a  relatively 
narrow  range  of  readings,  possibly  within  the  ±4%. 

9.3  -  -  -  Some  possible  improvements  In  the  design  of  the  calibrator 
have  been  made  evident  during  the  course  of  the  last  few  tests. 

For  example,  a  single  lighted  push  button  switch  could  take  the 
place  of  the  present  separate  pushbutton  switch  and  lamp  on  the 
attachment.  Also,  a  small  bar  mounted  under  the  ring  gear  could 
serve  as  a  handle  to  facilitate  lowering  of  the  attachment  into 
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the  cellbreter.  Flnelly,  It  hes  been  euggeeted  by  Mr.  Rebert 
B.  Mertla  e£  OCD  thet  the  relay  and  wiring  fer  the  794 
medlflcatlen  be  prepared  In  "kit"  farm,  fer  easy  Inclusiea  In 
existing  calibraters.  This  latter  change  is  included  in 
appendix  A  e£  this  repert. 


-  15  - 


APPENDIX  A 

Suggested  Medificatlens  te  CD  V  794  te  Prevlde  fer 
Deslmeter  Cellbrstlen  AtCeclment. 

1.  Mechsntcsl  Chsagea  te  CD  V-794 

1.1  Change  hole  size  in  chamber  wall  fer  test  chamber  laaq>  wiring 
te  1/4"  diameter,  ne  burrs  en  edges. 

1.2  Maintain  present  (CD-V-794)  dimensiens  fer  inner  test  chamber 
and  fer  test  chamber  lamp  secket  and  meunting  heles. 

2.  Electrical  Changes  te  CD  V~794 

2.1  Add  wire  frem  K-l  ceil  (centacts  end)  te  pin  MH  ef  cennecter. 

2.2  Add  wire  in  cable  te  cennect  beth  cennecters.,  pins  MM. 

3.  Kit  fer  Medificatien 

3.1  Equipment  Included: 

a.  Desimeter  Adapter  Assembly 

b.  Relay  and  Bracket  Assembly 

c.  Receptacle,  Standeffs,  and  Cable  Assembly 

3.2  Installatien  ef  Equipment 

3.2.1  Remeve  the  screws  used  te  meunt  the  lamp  secket  te 
the  chamber  wall.  Pass  the  cable  supplied  with  the 
kit  threugh  the  hele  in  the  chamber  wall. 

3.2.2  Cennect  the  twe  shert  leads  frem  pins  1  and  2  te  the 
secket  ef  the  test  chamber  lamp.  Meunt  the  secket  and 
standeffs,  and  the  relay  assembly  en  the  test  chamber 
wall,  using  the  eriginal  screws. 

3.2.3  Cennect  the  cable  leads  te  the  relay  as  indicated  in  the 
wiring  diagram.  Reute  the  cable  te  fellew  the  test 
chamber  leads,  and  wire  the  cable  te  the  up  and  dewn 
limit  switches  and  te  pin  ttl  en  the  cennecter. 
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3.2.4  ReoMve  the  wire  frem  the  NC  centact  •£  the  up  Halt 
switch  (S-9)  and  fren  pin  X  en  the  cennecter,  and 
replace  with  the  new  cable  wires. 

3.2.5  This  ceapletes  the  medlflcatlen,  and  loakes  It  passible 
te  use  the  Deslmeter  Callbratar.  When  the  callbrater 
Is  net  plugged  In,  the  CDV'^794  will  aperate  In  Its 


normal  fashlan 
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DEPARTMENT  OF  DEFENSE 
OFFICE  OF  CIVIL  DEFENSE 
STANDARD  ITEM  SPECIFICATION 


1  March  1963  Item  N*.  CD  V 

Namenclature  Daslmeter  Callbratar  Attachment  fer  the  CD  V-794 

I.  Scepe 

1.1  This  Is  a  specification  fer  a  deslmeter  callbfater  attachment  which 
Is  ts  be  used  In  cenjunctlen.  with  the  CD  V-794  calibrator. 

1.2  This  attachment,  wh^n  In  use.  Is  positioned  within  the  test' chamber 
.  of  the  CD  V-794. 

1.3  The  attachment  shall  be  capable  of  calibrating  Civil  Defease  Dosimeter 
types  CD  V-138;.CD  V-730;  CD  V ■^736';  CD  V-740;..CD  V-742  and  CD  V-746.. 

.1.4  The  primary  purpose  of  the  attachment  Is  to  .check  the  calibration 
accuracy  of  these  dosimeters. 

2«  General  Performance  Requirements  .  ,  ' 

2.1  The  calibrator  attachment  nay  be  used  by  semi-professional  personnel 
and,  therefore, . should  Incorporate  maximum  simplicity,  ruggedness, 
and  reliability  within  the  following  detailed  requirements. 

2.2  .The  attachment  shall  consist  of  eight  chucks  arranged  In  a  circle. 

The  chucks  shall  be  driven  by  a  planetary  gear' system  such  that  all 
portions  of  the  dosimeter  Ionization  chamber  shall  be  exposed  to  . 
the  radioactive  source  during  the  cycle  -  See  Attachment  B. 

,2.3  The  test  chamber  dose  cates  -shall  be  adjustable  by  use  of  the 

appropriate  push  button  on  the  control  panel,  of  the  CD  V-794.  The 
.  accuracy  requirements  of  the  CD  V''^794  shall  apply  in  all  cases  to 
this  dosimeter  attachment. 

-2.4  This  specification  also  Includes  the  necessary  modifications  which 

must  be  ude  to  the  CD  V"794  to  make  It'  compatible  with  the  dosimeter 
attachment.  Details  of  this  modification  are  at  Attachment  A. 

3 .  Detailed  Performance  Requirements  ' 

3.1  Relay 

3.1.1  An  additional  relay  In  the  CD  V~794  shall  be  used  to  electrically 
duplicate  the  operation  of  the  safe  selector  button.  This  relay. 

In  Its  unenerglzed  state  shall  have  no  effect  on  the  normal  operation 
of  the  CD  V-794.  When  energized,  this  relay  shall  bring  any  slides 
down.  Inhibit  any  slides  which  are  up  and  release  all  solenoids. 

3.1.2  Relay  should  be  as  In  Attachment  A.  1.4. 

3.2  Timing  Device 

A  timing  device  In  the  dosimeter  attachment  shall  control  the  relay. 
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3.3  Tlalng 

The  actachaient  shall  be  designed  te  eperate  am  a  fixed  preset  tiaa  ef 
eae  heur.  Pravisien  shall  be  made  ta  vary  this  preset  time  up  to 
twa  haurs  ta  accamsiadate  the  natural  decay  af  the  radisactive 
saurce  (half  life  appraxinately  30  years.) 

The  timing  sequence  shall  be  pravided  by  a  time-delay  relay,  aperated 
by  a  salenaid  clutch  and  a  synchronous  timing  mater.  The  timer  shall 
be  the  Cramer  Centrals  Carp,  type  471  direct  clutch  delay  relay,  with 
nadified  circuit,  ar  equal. 

All  timers  shall  be  tested  far  praper  circuit  aperatlan  at  the 
minimum  setting  af  appraximately  12  minutes.  Sample  tests  shall  be 
made  in  accordance  with  M1LQ105C  sampling  plan  level  II,  15  AQL  ta 
determine  repeatability  af  within  2%  at  1  hour  and  2  hour  dial'  settings. 

3.4  Turntable  and  Planetary  Gear 

The  planetary  gear  far  the  dosimeter  chucks  shall  be  provided  by  a 
■  ring  gear  and  eight  chuck  gears  mounted  an  a  turntable.  The  turntables 
shall  be  rotated  by  an  electric  mater.  The  rotation  speed  and  torque 
af  the  mater  shall  be  compatible  with  the  requirements  af  the  attach¬ 
ment,  A  fan  will  be  included  far  coaling.  The  electric  matar  shall 
be  the  Merkle-Karf  WF4200V  -  025  Model  WP  at  35  rpm  or  equal. 

Maters  shall  be  sample  inspected  far  dimensions  in  accordance  with 
MXLQ105C  sampling  plan  level  II,  4.0  AQL.  All  maters  shall  be  tested 
at  115  UAC  60  cps  far  Idle  power  consumption  af  17  watts,  idle  speed 
af  35  rpm,  and  minimum  starting  torque  af  4.3  lb.  in. 

3.5  The  Dosimeter  Chuck 

The  dosimeter  chuck  shal.l  be  designed  so  that  the  dosimeter  can  be  held 
vertically  (±5*).  The  dosimeter  chuck  shall  provide  far  easy  insertion 
and  extraction  af  the  dosimeter  by  hand.  The  dosimeter  shall  not  be 
displaced  from  its  "at  re^t"  vertical  position  by  the  planetary  motion 
af  the  system  during  operation.  A  recess  in  the  bottom  of  the  chuck 
shall  be  pravided  ta  accommodate  all  'lips  found  in  OCD  dosimeters. 

All  types  af  dosimeters  made  ta  OCD  specifications  CD  V-138;  CD  V-730; 

CD  V-736;  CD  V-740;  CD  V-742  and  CD  V-746,  shall  be  accommodated  in  a 
single  chuck  without  adjustment.  The  chuck  shall  be  designed  so  that 
the  dosimeters  will  be  mounted  with  the  lens  end  down,  i.e.  at  the 
base  of  the  chuck, 

3.6  Accuracy 

The  accuracy  of  the  measurement  depends  on  the  accuracy  of  the  intensity 
and  zone  of  the  calibrator  field  and  on  the  fabrication  details  of  each 
dosimeter,  so  that  accuracy  specifications  for  the  attachment  are  limited 
to  reproducibility  of  readings  on  a  standard  dosimeter.  Reproducibility 
of  measurements  shall  be  within  t5X.  For  tests  6  calibrated  dosimeters 
of  the  sane  CD  V  type  shall  be  inserted  into  the  chucks  and  exposed  to 
the  rated  dose  rate  for  that  type  for  three  cycles  of  the  attachment 
operation.  Repeatability  of  measurement  of  the  moan  of  the  6  readings 
for  each  cycle  shall  be  within  5X. 
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4.  Physical  Clur»ctert«tlcs 

4. 1  Mauatlag  Pravlslaa 

The  dealmeter  ettaclMeat  shell  be  awunCed  ie  the  teat  chead>er  by  e 
latch  aad  two  lecatiag  pins.  The  lacatlng  pins  shall  be  aiaunted 
.740  Inches  abeve  the  chaad>er  base  In  the  back  (seurce  side)  wall, 
center  te  center  distance  Is  7.000  Inches.  The  latch  shall  be 
attached  ts  the  chamber  base  and  the  latch  step  shall  be  0.688  + 

.015  -  .000  up  frsn  the  base,  centrally  Iscated  8-1/2  Inches  back 
frsn  the  tws  pin  lacatlng  hales. 

4.2  Size 

The  base  dlmenslans  a£  the  attachnent  shall  net  exceed  9-13/16  x 
8-1/2  Inches.  The  height  af  the  attachnent  shall  net  exceed  6-1/4 
laches.  In  addltlan,  when  assembled  the  camplete  attachment  shall 
clear  the  battam  daar  apenlng  and  a  mlrrer  maunted  an  the  chamber  - 
wall  in  arder  that  the  attachment  nay  be  maunted  In  the  test  chsad>er. 

4.3  Weight 

.  The  weight  a£  the  attachment  shall  be  a  minimum,  campattble  with 
the  requirement  af  this  speclflcatlan.  It  shall  mat  weigh  mare  . 
than  13  lbs. 

4.4  Material  and  Canstructlan 

4.4.1  Material 

The  gears  shall  be  brass.  Other  parts  shall  be  allayed 
aluminum.  All  aluminum  parts  shall  be  anadlzed. 

4.4.2  Farm  Factar 

The  farm  factar  Is  shawn  In  Attachment. B.  The  general  can- 
structlan  and  farm  factar  must  be  specifically  appraved  by 
the  contracting  officer. 

5.  Knvlranmental  Requirements 


5.1  Temperature 

5.1.1  Operatlan 

The  attachment,  when  maunted  In  the  Callbratar,  shall  aperate 
aver  the  temperature  range  af  0*F  ta  plus  125*  F.  ?ar  tests, 
the  callbratar  shall  be  placed  In  an  envlranment  chamber  at 
0*F  far  the. cald  test  and  Inta  an  atmasphere  af  plus  125*F 
far  the  high-temperature  test.  Operatlan  and  safety.  In 
accardance  with  speclflcatlan  CD  V-794  paras.  2.3.3,  2.4.1, 
2.4.2,  4.1.1,  4.2.4,  4.4.3,  4.5.2,  4.7.3,  and  the  require¬ 
ment  af  this  speclflcatlan,  par.  3.6,  shall  be  tested  after 
a  per lad  af  twa  haurs. 
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S.1.2  Storage 

The  attacbaeat  shall  be  capable  e£  eperatlag  wlthla  the 
requlreaeats  e£  this  speclflcatlea,  fellewiag  sterags  fer 
24  heurs  at  alaus  30*F  aad  sterage  fer  72  heurs  at  plus 
160*F  (at  the  ceacluslea  e£  this  test  aad  after  reachlag 
reea  tesq>erature  the  attachaeat  shall  aeet  the  requirc- 
aeat  ef  the  specif Icatlea^  par.  3.6). 

5.2  Shack  aad  Vlbratlea 

The  daslaeter  attachaeat  shall  wlthstaad  wltheut  daaage  the  sheck 
and  vlbratlea  tests  ef  MIL  standard  167.  Fellewiag  these  tests 
the  attachaeat  shall  be  capable  ef  calibrating  deslneters  wlthla 
the  requlreaents  ef  par.  3.6  ef  the  speclflcatlea. 

5.3  Trap leal Izat ten 

It  Is  net  required  that  'the  last ruaent  be  aelsture  er  fungus  preef 
Hewever,  If  treplcallzatlen  t»  applied,  it  shall  be  dene  la 
accetdance  with  the  requlreaents  ef  MIL«T‘^152S  aad  H1L-V-173B. 

5.4  Atmesphere  Cerreslen 

Metal  parts  shall  be  able  te  vfitbstaad  the ’^O-heur  salt  spray 
•  test  cenducted'ln  accerdaace  with  Federal  Standard  151.  Ne  ' 
evidence  ef  cerresi.en  shall  be  apparent  at  the  ceacluslen  ef  th^ 
.test.  •  ,  .  . 

5.5  Ataesphere  Pressure 

The  attachment  shall  wlthstaad,  wltheut  daaage,  traaspertatlea  at 
the  pressure  equivalent 'ef  50,00Q'feet  abeve  the  sea  level  fer  a 
perled  ef  20  heurs..  At  the  cencluslen  ef  this  test  the  attachaeat 
shall  aeet  the  requlreaents  ef  par.  3.6. 

Gempeneats 

6.1  Chelce  ' 

New  ceapeaents  shall  be  used.  Only  these  ceapeaeats  ceaaerclally 
available  frem  at  least  twe  deaestlc  aaaufacturers  aad  aeetlag 
standard  cennerclal  er  military  teleraaces  shall  be  used  unless 
etherwlse  neted  la  these  speclflcatlens. 

6.2  Selectlea 

All  ceapenents  shall  aeet  the  applicable  speclflcatlens  aad  there 
shall  be  ne  selectlea. 

6.3  Operatlen 

Bach  ceapeaeat  shall  be  eperated  ealy  wlthla  Its  specified 
eperatleaal  Halts. 


6.4  MarkluBB 


BIcctrtcal  CMpMaata,  relays,  cepecltars,  etc.  shell  be  suirked  by 
steaderd  caNserciel  practices. 

6.5  Tl»er 

See  per.  3.3 

6.6  Mater 

See  per.  3.4. 

'6.7-  ' Reley 

The  relay  shell  be  Patter  end  Brumfield  KA5AY,  Single  Pale, 

/  i-  .Dauble  Threw  a r  equal . 

6;8-  Cann'ectar 

be  a  6  pin  Cinch  Jsnes  P-306-CCT  ar  equal. 

6.9  '  All,  Cenpanents  shall  be  accessible  and  replaceable  wlthaut. the 
use >£■■  special -teals. 

Wiring  and  Cab  1  lag  :  ' 

•■7.1  : .General’  .  ^ 

:  . '  Wiring  and  cabling. shall  be  neat  sturdy  and  as  shart  as  practicable, 
except  that  sufficient  slack  shall  be  pravlded  (1)  ta  prevent  undue 
cable  farms,  wires  and  cannectlans;  (2)  ta  facilitate 
r  field  repair  af  braken  ar  cut  wires;  and  (3)  ta  enable  parts  ta  be 

.  remayed  and  replaced  during  servicing  wlthaut  dlscannectlng  ather  parts 

7.2.  Wire  and  Cable  Runs 

.  Wires  shall  nat  be  bent  sharply  araund  earners  ar  edges  that  cut 
-  at  abrade. Che  Ittsulatian.  Where  wires  run  thraugh  hales  In  metal, 

the  insulatlan  shall  be  prelected  with  suitable  grammets  ar  ''ushlngs. 

•  7,3.  Te  ml  mat  lens 

Wlie  termiaatlans  shall  be  saldered  except  that  tinned,  stranded 
wires  may  terminate  In  salderless  cannectars  If  appraved  by  the 
cahtractlng  afflcer. 

7.4  Graundlng 

Grauad  cannectlans  ta  shields  and  ather  mechanical  parts  shall  be 
anly  nade  far  the  purpase  af  eliminating  high -patent lal  paints  and 
net  far  the  purpase  af  campletlng  electrical  circuits.  Graund  can- 
nectlens  ta  the  circuit  shall  be  made  mechanically  secure  by  salderlng. 

7.5  Calar  Cade 


As  far  as  practicable,  the  wiring  shall  be  calar  caded. 
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8.  Attachment  14emtlflc«ti«« 


8.1  Marking 

Each  inatrunent  furnished  In  accardance  with  this  speclflcatlan  shall 
bear  the  fellewlng  data  "Deslmeter  Attachment  far  OCD  Item  Ne.  CD  V-794" 
with  a  serial  nuad>er.  Serial  numbers  shall  be  supplied  by  the 
centractlng  efflcer.  In  addltlen,  the  centracter's  name,  city,  and 
state  shall  appear.  The  name  plate  shall  be  appreved  by  the 
centractlng  efflcer. 


9.  Tests 


9.1  Cenfermance 

Cenfermance  with  these  specif Icat lens  shall  be  determined  accerdlng 
tc  the  practices  ef  the  Natlenal  Bureau  ef  Standards.  Unless 
etherwlse  stated,  tests  shall  be  perfermed  at  noroial  ream  temperatures, 
and  pressure.  Unless  etherwlse  Indicated,  tests  may  be  perfermed 
In  any  sequence. 

9.2  Damage  Resulting  frem  Tflsts 

Attachments  damaged  Incident  te  test  te  determine  their  cenfermance 
with  the  requirements  ef  the  speclflcatlan  will  net  be  accepted  by 
the  purchaser;  except  that  when  a  sample  has  satlsfacterlly  passed 
the  test,  the  manufacturer  may  ccrrect  all  damage  that  eccurred 
during  the  test  and  resubmit  the  Instrument. 

9.3  Pre<“Preductlen  Medels 

9.3.1  The  successful  centracter  whe  Is  awarded  a  centract  shall 
furnish  three  prepreductlen  attachments  which  will  be  tested 
far  cenfermance  with  these  speclflcatlens.  Test  Data  prevlng 
cempllance  shall  accempany  the  Instrument. 

9.3.2  The  prepreductlen  medels  shall  be  subjected  te  any  er  all 
tests  and  measurements  deemed  necessary  te  preve  eperatlenal 
and  censtructlen  design  cenfermance.  The  centracter  sMy  be 
required  te  perfem  these  tests  In  his  plant  under  the  super- 
vlslen  ef  the  gevernment  centract  efflcer,  er  they  may  be 
perfermed  by  the  gevernment  at  the  pleasure  ef  the  gevernment. 

9.3.3  The  prepreductlen  medels  shall  be  retained  by  the  gevernment 
Ir.specter  during  the  preductlen  perled  and  will  be  returned 
te  the  manufacturer. 

9.4  Preductlen  Testing 

The  required  test  precedure  and  test  schedule  Is  centalned  In  Attach¬ 
ment  C. 

9.5  Test  Casts 


The  msnufacturer  shall  be  respenslble  far  the  cast  ef  tests  cenducted 
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M  the  prepreductlea  aedels  te  preve  their  caapli'iace  with  this 
speclflcatlcB.  The  ceat  e£  cratlag  aad  shlppiag  the  prepreductlaa 
aedela  will  be  berae  by  the  ceatractar  if  geverameat  testiag  is 
required. 

9.6  Chaagea 

The  oMaufacturer  ahall  ebtaia  fraa  the  ceatractiag  efficer  writtea 
autherizatiea  te  iatreduce  iate  the  preductiea  uaita  aay  change 
from  the  appreved  prepreductlaa  aedel. 

9.7  Ceaflicta 

la  the  event  there  are  ceaflicta  between  the  dlaienaieaa  aad  nateriala 
specified  and  the  general  perfermaace  requireaeata  e£  this  apecifi- 
catlen^  the  ceatractar  shall  reselve  the  ceaflicta  and  the  perferautace 
characteristica  ahall  gevera.  Tbe  written  specif icatlea  shall  take 
precedence  ever  the  Attachments. 

10.  las tract iea  Manual 


10.1  M  awuals 

Twe  Instructiea  manuals  ceaferaiag  te- Attachment  D  shall  be  supplied 
with  each  deslmeter  attachment.  The  centent,  femat  and  aiaterlals 
fer  these  manuals  shall  be  submitted,  te  the  ceatractiag  efficer 
fer  appreval  befere  final  printing. 

11,  Packing  and  Marking 

11.1  Each  deslmeter  attachment  shall  be' bexed  individually.  The  individual 
centalner  shall  be  censtructed  ef  deuble-faced  cerrugated  fibre 
beard,  with  a  bursting  strength  ef  net  less  than  175  peunds,  ceafermiag 
te  Federal  Specificatleas  FPP-B-636B.  The  suiauals  and  mediflcatiea 
kit  fer  the  CD  V~794  shall  be  packed  in  the  Individual  bex  with  each 
instrument. 

11.2  Tea  individually  bexed  instruments  shall  be  over  packaged  in  a 

.  shipping  centalner  designed  fer  that  purpese.  The  shipping  centalner 
will  be  fer  demestic  use  and  shall  be  a -standard  cemmercial  centalner 
ef  double-faced  cerrugated  fiberbeard  with  a  bursting  strength  ef  net 
less  than  275  peunds  cenferming  te  Federal  Speciflcatlen  PPP-B-636B. 

11.3  Each  deslmeter  attachment  bex  and  each  shipping  centalner  shall  be 
marked  with  the  fellewiag  iafermatiea:  "Deslmeter  Attachment  fer 
OCD  Itea  Ne.  CD  V-794"  and  the  aame  ef  the  ceatracter.  la  additiea, 
each  shipping  centalner  shall  be  marked  with  the  ceatract  number, 
the  shipping  weight,  and  the  number  ef  deslmeter  attachments  in  the 
centalner, 

12.  Preductiea  Drawings  aad  Specificatleas 

12.1  The  ceatracter  shall  prepare  aad  furnish,  fer  the  appreval  ef  the 
ceatractiag  efficer,  manufacturers  layeut  and  schaauitic  drawings 
aad  specificatleas  fer  all  ceaq>eaeats  and  materials. 


12.2  Drawlnga  and  apaclflcatlans  shall  be  In  accardance  with  standard 

cMHierclal  practices.  They  shall  Include  reprcduceable  transparencies 
and  five  cenplete  sets  ef  prints.  Final  drawings  and  specificatiens 
shall  be  delivered  within  twe  nenths  fren  the  tisie  ef  the  initial 
shlpneat  ef  pre'ductien  deslneter  attaclwents,  er  within  feur  nenths 
after  the  tine  ef  petice  ef  arrival^  whichever  is  seener. 
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ATTACmKNT  A 


A1  M»dlflc*tl»ai  t«  th«  C«libr*t>r  CD  V-794  t»  aake  It  c— p«tlbl«  with  th« 
Daiiaater  Atf  ch««at. 

Al.l  The  ceaplete  electrical  actlea  e£  the  safe  switch  ea  the  callbrater 
CD  V-794  Mist  be  duplicated  which  lacludes  the  speratlea  s£  the 
zers  aad  slide  seleaclds.  This  is  accsnpllshed  by  Iscatlag 
aaether  relay  Inside  the  callbrater  aad  prevldlag  ceatrel  fer  this 
relay  la  the  desiaeter  attachaeat. 

A1.2  Access  fer  the  wiring  ef  the  desiaeter  attachaent  Is  siade  by 

enlarging  the  hele  neraally  used  fer  the  test  chaaber  laap  leads. 

A1.3  The  aedlflcatlens  te  the  CD  V-794  te  acceoMedate  the  Desiaeter 
attachment  are: 

Al.3.1  Rewlrlag  ef  the  ceatrel  panel  te  enable  the  Incluslea 
ef  the  addltlenal  relay  cable  aad  cennecter. 

Al.3,2  Enlarging  ef  the  hele  In  the  chamber  wall  te  allew 
.  clearance  fer  mere  wires. 

Al.3.3  Meuatlng  ef  the  new  relay,  staadeffs  with  cennecter 
and  cable  .in  the  CD  V-794. 

-  /1. 4  .The  addltlenal  relay  shall  be  type  Allied  Ceatrel  Cerp.  PO  ’19A  er 
equal.  The  cennecter  shall  be  type  Cinch  Jenes  S-306AB  er  equal. 

A1.5  Cempenents  and  parts  necessary  te  make  this  medlflcatlen  will  be 
supplied  la  kit  farms. 

A1.6  The  rewiring  schematic  Is  shewn  at  A>2  and  A- 3. 
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ATTACttCNT  C 

Praductlan  Sampllag,  laspectlcn  and  Testing  fer 
Deslmeter  Attachment  fer  CD  V-‘794 


Cl  Preduct len  Sampling 

All  Inspections^  Safety  Tests  and  Operational  Tests  are  to  be  performed 
on  each  dosimeter  attachment.  All  defects  must  be  corrected  prior  to 
acceptance, 

C2  Inspections 

C?.l  Inspections  will  be  made  for  general  workmanship  and  quality  using 
the  following  list  of  defeats. 

C?.l.l  Scratches  or  dented  metalwork 

C2.1.2  Improperly  aligned  chuck  (3.5) 

C2ol.3  Improperly  aligned  gesrs  (3,4) 

C2,l,4  Incorrect  soldering  and  wiring  (Par,  7) 

C2.1,5  Incorrect  Timer  (3,3) 

C-2,1,6  Incorrect  Electric  Motor  (3,5) 

C2,l,7  Incorrect  relay  (6,7) 

C2,1.8  Incorrect  connector  (6.8) 

C2.1.9  Improper  finish  to  metal  parts  (4.4.1) 

C2,1.10  Incorrect  marking  of  components  (6,4) 

C2.1.11  Incorrect  marking  of  attachment  (8.1) 

C2.1.12  Other  visually  apparent  defects 

C2.1.13  Incorrect  size,  weight  and  dimensions  (4.1,  4,2,  4.3) 

C2.2  Inspections  will  be  made  for  details  of  packaging,  packing,  and  marking 
the  attachment  base  and  shipping  container,  using  the  list  of  defects 
below. 


C2.2.1  Damaged  container 
C2.2.2  Incorrect  marking  (11.1) 
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C2.2.3  Tw«  manuals  nst  present 

C2.2.4  CD  V-794  msdlficatlen  kit  nst  present  (Attachment  A) 
C2.2.5  Defective  sealing 

C2.2.6  Use  s£  Imprsper  er  defective  materials 

C2.2.7  Quantity  sf  unit  package  nst  as  specified  (11.1  and  11.2) 


C3  Teats 


The  csntractsr  will  be  required  to  furnish  all  equipment  and  perssnnel 
necessary  ts  perfsrm  the  tests  fsr  the  pre-prsductlsn  and  prsductlsn 
models  specified  herein. 

C3.1  Operational 

Each  Instrument  shall  meet  the  fsllswlng  requirements.  These  are 

100)L  production  run  inspections. 

C3.1.1  Accuracy  (3.6) 

C3.1.2  Repeatability  (3.6) 

C3.1.3  Preset  time  variation  (3.3) 

C3.2  Initial  Production 

C3.2.1  Three  units  selected  at  random  by  the  Inspector  from  the 
initial  run  shall  be  designated  to  pass  the  Environmental 
Tests  sf  Par.  5  In  addition  to  the  tests  Indicated  under 
Par.  C3.1  above. 

C3.2.2  The  contracting  officer  shall  withhold  authorisation  for 
delivery  pending  receipt  of  test  data  proving  conformance 
with  the  above.  The  Instrument  serial  numbers,  date  the 
tests  were  performed;  name  of  the  company  and  Individuals 
responsible  for  the  tests  shall  be  furnished. 

C3.2.3  One  of  the  production  units  tested  shall  become  the  property 
of  OCD  and  shall  be  retained  as  reference.  One  of  the  ' 
production  units  test  shall  be  retained  by  the  government 
Inspector  during  the  production  period  and  will  be  returned 
to  the  manufacturer. 

C3.2.4  Certification 

The  manufacturers  will  be  required  to  certify  compliance 
with  3.3;  3.4;  6.7;  and  6.8. 
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C4  Failures 


Dlspesltlen  s£  rejected  lets  and  defective  sample  units  shall  be  la 
accerdance  with  MIL-STD-105A.  When  resubmitted  far  acceptance,  such 
Ists  will  be  suitably  tagged  er  Identified  by  equivalent  means  te 
IndlcaLe  the  cause  ef  failure  and  means  empleyed  te  cerrect  the  fault. 
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ATTACniENT  D 

INSTRUCTION  AND  MAINTENANCE  MANUALS  FOR 
CALIBRATOR 


D.l  SCOPE 

Am  ImsCructimn  and  naintenance  manual  far  the  dasimeter  attachment 
shall  be  pravlded.  It  shall  be  written  as  far  as  practicable  ta  enable  an 
Inexperienced,  nantechmlcal  aperatar  ta  understand  la  general  terms  the 
attachment's  use  and  theary  af  aperatlan  and  ta  enable  the  aperatar,  by 
fallawlng  the  Instructlans,  ta  put  the  Instrument  In  praper  aperating 
candltlan,  aperate  It,  and  prevent  failure  ar  accidents.  In  addltlan. 

It  shall  Include  all  necessary  Infarmatlan  ta  enable  a  reasanably  cam- 
petent  technician  ta  lacate  and  repair  electrical  and  mechanical  mal- 
functlans  af.  the  Instrument. 

D.2  CONTENTS  OF  THE  MANUAL 

D2.1  Table  af  Cantents.  The  table  af  cantents  preceding  the  text 

af  the  manual  shall  list  all  sectlans,  subsectlans,  lllustratlans, 
phatagraphs,  drawings,  and  tables.  The  page  number  far  each  shall 
be  Shawn. 

D2.2  lll  vst rat  ions.  All  lllustratlans,  phatagraphs,  drawings,  sketches, 
and  tables  shall  be  lacated  In  appropriate  sequential  order  In  the 
text. 

D2.3  Text  af  Manual.  The  text  af  the  manual  shall  Include  the  sectlans 
listed  below. 

D2.3.1  Safety.  This  section  shall  detail  all  procedures  required 
far  the  safe  operation  af  the  equipment.  Safeguards  and 
cautions  shall  be  cited  ta  warn  af  passible  health  hazard, 
and  preventative  attitudes  and  procedures  shall  be  out¬ 
lined.  Wipe  tests  and  cantamlnatlan  checks  shall  be  given 
as  well  as  procedures  to  be  fallowed  in  the  event  af  can¬ 
tamlnatlan.  Appropriate  reference  material  shall  be  cited 
far  this  Important  section  of  the  manual. 

D2.3.2  The  General  Description.  This  section  shall  Include  all 

basic  Infarmatlan  required  ta  give  a  general  understanding 
af  the  attachment  and  Its  use.  Photographs  and  detailed 
drawings  af  the  complete  attachment  shall  be  Included  ta 
Illustrate  the  relative  size  and  location  of  the  several 
components  and  haw  they  fit  together  functionally.  A 
simplified  electrical  control  circuit  black  diagram  shall 
be  furnished  and  Its  several  functions  explained. 

D2.3.3  The  Theory  af  Operation.  This  section  shall  contain  a 

detailed  description  and  discussion  af  the  theary  af  opera¬ 
tion  af  the  attachment.  Elementary  theary  need  not  be 
covered  In  detail.  However,  all  elements  which  are  mat 
generally  understood,  unusual  or  new  arrangements  and 
special  mechanical  arrangements  not  widely  estplayed,  shall 
be  clearly  explained,  using  sketches,  photographs,  and 
drawings  ta  supplement  the  text. 
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D2.3,4  Shlpplag  aad  Traaspartlaa.  This  sectlaa  shall  discuss 
In  detail  the  step  by  step  praceduces  required  te  pre¬ 
pare  the  attachment  far  transpartlng  and  shipping. 

Appraprlate  regulatlans  shall  be  explained  and  referenced. 

A  check  list  a£  pracedures  far  caaplete  preparatlan  far 
shipping  shall  be  Included. 

D2.3.5  Ins ta 11a tier..  This  sectlan  shall  cantaln  all  explanatlans 
and  diagrams  necessary  ta  enable  the  aperatar  ta  put  the 
Instrument  In  praper  operating  candltlan. 

D2.3.6  Operatlan.  This  sectlan  shall  autllne  the  aperating 

procedure  and  shall  be  wrl*'ten  particularly  far  the  aperatar. 

It  shall  Include  a  step-by-step  descrlptian  te  enable  the 
operatar  ta  aperate  the  equipment.  Reference  ta  cantrals 
and  adjustments  shall  be  made  by  the  central  deslgnatlan, 
or  lllustratlan  reference  symbols  provided.  Illustrations 
shall  be  In  logical  sequence. 

D2.3.7  Data. 

D2.3.7.1  The  manual  shall  include  a  chart  or  table  showing 
adjustments  required  for  source  decay.  This  shall 
list  appropriate  timer  settings  versus  number  of 
elapsed  years  from  a  calibration  date.  It  shall  be 
the  same  for  all  dosimeter  attachments. 

D2.3.7.2  The  manual  shall  Include  a  set  of  tables  showing 
typical  readings  for  the  various  type  dosimeters 
versus  source  intensity  selected  by  the  CDV-794X 
push  buttons.  These  tables  shall  clearly  Indicate 
to  the  operator  which  control  should  be  selected 
for  each  particular  dosimeter  type, 

D2.3.7.3  The  manual  shall  describe  the  method  of  comparing 
dosimeters  with  a  "standard"  of  the  same  type  and 
the  basis  on  which  calibration  shall  be  made. 

D2.3.8  Operator's  Maintenance.  This  section  shall  Include  information 
on  such  maintenance  procedures  as  can  be  performed  by  the 
operator. 

D2.3.9  Preventive  Maintenance.  This  section  shall  Include  all 

maintenance  procedures  and  adjustments  which  shall  be  per¬ 
formed  periodically  by  a  technician  far  the  purpose  of 
preventing  failure  or  Impairment  of  the  equipment.  Procedures 
shall  be  included  for  periodic  adjustment  of  the  timer  to 
compensate  for  decaying  source. 
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D2.3.10  Carrectlve  Malatenance.  A  camplete  mechanical  fuactlenal 
diagram  ef  the  equipment  shall  be  Included.  This  sectlen 
shall  Include  all  Infersiatlen  necessary  te  permit  a 
technician  te  lecate  treubles,  and  te  make  repairs  er 
necessary  adjustments  te  the  equipment.  This  sectlen  shall 
be  Illustrated  amply  and  shall  Include  data  en  all  adjustments, 
alignments,  callbratlen,  and  test  metheds  required  fer 
maximum  perfemance.  A  drawing  e£  the  physical  layeut  ef 
the  Internal  censtructlen  with  appreprlate  marking  shall 
be  Included.  A  cemplete  sehematlc  circuit  diagram  ef  the 
electrical  circuit  shall  be  furnished.  Each  cempenent  shall 
be  Identified  by  name  and  part  number. 

D2.3.11  Parts  List.  This  sectlen  shall  Include  tables^  listing  by 

part  number  er  schematic  symbel  deslgnatlens,  all  mechanical 
parts  and  electrical  cempenents  censldered  subject  te 
replacement  er  maintenance  during  the  nermal  life  ef  the 
equipment.  Cemplete  Infermatlsn  cencemlng  tolerances,  and 
other  essential  characteristics  shall  be  given.  In  addition, 
component  manufacturer's  part  numbers,  cemplete  Information 
regarding  manufacturer's  name  and  address  for  all  Items,  and 
appreprlate  drawing  numbers  and  detailed  references  shall  be 
listed  for  unique  er  modified  Items.  Recommendations  shall 
be  made  of  each  Item  considered  necessary  fer  plant  malr  ■ 
tenance  fer  the  Instrument  over  a  five  year  period. 

D3  FORMAT  AND  MATERIALS 

D3.1  Size.  The  manuals  furnished  with  the  Instrument  shall  be  approximately 

5"l/2  inches  by  8=1/2  Inches. 

D3 . 2  Cover. 

D3.2.1  The  cover  shall  be  printed  In  black  en  a  field  ef  yellow. 

D3.2.2  The  cover  shall  be  marked  with  the  following  Information: 

"Instruction  and  Maintenance  Manual,  Dosimeter  Attachment 
fox  OCD  Item  N«.  CD  V=794,  Model  Me.  (to  be  furnished)" 
the  contractor's  name,  city,  and  state. 

D3.2.3  A  picture  ef  the  cemplete  Instrument  shall  appear  on 
the  cover. 

D3.2.4  The  cover  shall  be  made  ef  material  heavier  than  the 
inside  pages. 


-C-1- 

PRODUCTION  COST  ANALYSIS 
10  Uaitt 


LABOR 

SmgliiecrlBg  122.55 

Maaufacturlng  15.27 

Subt«t«l  $137.82 

OVERHEAD 


Englmeerlmg  @  150X  183.83 

Manufacturing  &  20051  30.54 

Subtntal  214.37 

Material  222.27 

Teeltng  25.00 

Subtetal  599.46 

General  &  Adnlnlstratlve  @  16X  95.91 

Tetal  Est.  Mfg.  Cent  .  .  .....  ...  .  .  .  695.37 


100  Unite 


LABOR 

Engf.peerlng  12.26 

Mapufai’tnrlng  9.46 

Subtetal 


21.72 


OVERHEAD 


Englnee? Lng  @  150X  18.39 

Manufacturing  @  2007.  18,92 

Subtetal  37.31 

Material  197,61 

Tee ling  25.00 

Subtetal  281.64 

General  &  Adnlnlatrative  (a  16%  45.06 

Eat.  Mfg.  Cest  ..........  326.70 


1000  Units 


LABOR 

Engineering  1,05 

Manufacturing  7.97 


Subtetal  9.02 

OVERHEAD 

Engineering  @  1501  1.58 

Manufacturing  @  200%  15,94 

Subtetal  17.52 

Material  197.61 

Toe I lag  25.00 

Subtetal  249.15 

.  General  &  AHalnlatratlve  <?  16%  39.86 

Total  Ert.  Mfg.  Cest .  289.01 


C-2 


Material  Cast  fsr  sther  Csaipsnents 

Nusiher 

ef  Assead>lles 

1.  Turntahlc  Assesibly 

10 

100 

Bearing  (8  par  asseably) 

2.25 

1.80 

2.  Dsslacter  Chuck 

Gear 

36.00 

36.00 

Washer 

.60 

.60 

Retaining  Ring 

.12 

.12 

Steel  Balls 

.96 

.96 

Springs 

.96 

.96 

Screws 

.12 

.12 

3.  Chassis 


Stand-eff  (shert) 

.45 

.45 

Ring  Gear 

18.00 

15.00 

Screw 

.03 

.03 

Stand~eff  (leng) 

.45 

.45 

Meter 

44.33 

40.66 

4 .  1  Ih; 

Srxews 

.20 

20 

.03 

.03 

5,  Bas; 

Sir  rewj  &  Washer 

.07 

.07 

BLECTRICAL  C(»IP0NBNTS 

Relay 

4.80 

3.36 

Switch 

1.43 

1.08 

Indlcater  Light 

.40 

.40 

Tiner 

34.20 

30.60 

Csnaecteii: 

.90 

.75 

Wire  &  l.’u"gfi 

.27 

.27 

SUMMARY 

Material 

222.27 

197.61 

Msc-hlne  Shsp 

2.07 

1.00 

As^enhlv 

1.00 

1.00 

Final  X*»t 

2.63 

1.32 

Ns  Eagin*«tlTig  ap4  DrafMag  iaclu4e4,  l.e.,  the  absve  is  straight  miaufacturlag 
rest,  fsr  assead>ly.  All  drawings  final  and  all  develspKent  finished. 
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Air  Fvrce  Special  Weapons  Center 
Att:  Capt.  C.  E.  Harris 
Klrtland  AFB 
Albuquerque,  New  Mexlce 

Cemnandlng  Officer  and  Director 
U.  S.  Naval  Radiological  Defense  Lab. 
San  Francisco  24,  California 

Comnander,  Field  Consiand 
Defense  Atomic  Support  Agency 
Sandla  Base 

Albuquerque,  New  Mexico 

Commanding  Office. 

D.  So  Army  Elcctroni.1.0. 

Research  and  Development  Li’', 

Fort  Monmouth,  New  Jersey. 

Chief  of  Sesearfh  and  Development 
Depai’/tment  of  the  Army 
Washington  25.  D,  C, 

Chief  of  Naval  Operations 
Washington  25 ,  D.  C. 

Chief,  Defense  Atomic  Support  Agency 
Att;  Padlac  Panel  Secretary 
Washington  25,  D.  C. 

Chief  Bureau  of  Ships 
Department  of  the  Navy 
Att;  Code  685 'C 
Washington  25,  D.  C. 

Director, 

Defense  Fesearth  and  Engineering 
Washington  25,  D,  C. 

Defense  Lag1*t'fs  Studies  Information 

Ex  ■■  ,-<p« 

Wa^iingtsn  25,  D,  C. 

Sr.  Precopius  College 
Physical  Srlences  Division 
Attn  Dr,  F.  R.  Shonka 
Lisle,  Illinois 

C.  ,T,  Barkowskl 
Instruments  and  Contrsls 
Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tennessee 

Division  of  Biology  and  Medicine 
Ataml:  Energy  Commission 
Washington  25,  D.  C. 


Dr.  W.  F.  Bale 
Attn:  Dr.  V.  Bond 
Brookhaven  Natloaal  Labaratory 
Uptoa,  Long  Island,  New  York 

CoDHsandlng  General 

Attn:  N.  E.  Sills 
U,  S.  Amy  Munitions  Command 
Pleating  Arsenal 
Dover,  New  Jersey 

Dr.  Scott  Smith 
Radlel.oglcsl  Equipment  Sectlea 
Natlenal  Bureau  e£  Standards  ' 

Wsshlngtsn  25,  D.  C. 

Dr.  Laurlsten  Tsyler 
Acting  Asseclate  Dlrectsr 
Natlenal  Bureau  e£  Standards 
Washington  25,  D.  C. 

Dr.  Robert  Huntoon 
Deputy  Director 
National  Bureau  of  Standards 
Washington  25,  D.  C. 

■ » n  *  Stic  Research  Laberaterles 
Aberdeen  Proving  Greund 
Aberdeen,  Maryland 

D1 recter  far  Technical  Operatlems 
Office  e£  Civil  Defense 
Department  ef  Defense  -  Pentagen 
Washlngten  25,  D.  C. 

Jelnt  Civil  Defense  Suppert  Greup 
Physical  Sciences  Advlssr 
Attn,  H,  W,  Wheeler 
Building  T=7 
Washlngten,  25,  D.  C. 

NASA  Headquarters 

Office  -sf  Advanced  Research  &  Technolegy 
400  Maryland  Avenue 
Washlngten  25,  D.  C. 

Headquarters,  USATEt 
Attn;  NBS 

Aberdeen  Fravlng  Greund 
Aberdeen,  Maryland 

CesBsandlng  Gamers  1 

Cembat  Developments  Commaad 
Material  Requlraments  Dlvlslaa 
Attn:  Lt.  Col,  Davii‘ 

Fort  Belvolr,  Virginia 


Director 

Office  ef  Eaergemcy  Plaaalag 
Executive  Office  Bulldlmg 
17th  &  Pemna  A.ve.^  N.V. 
Washlagtea  25,  D.C. 

CMMUtadlag  Gemeral 
Amy  Material  Ceaaaad 
Develepaieat  Dlvlslea 
Nuclear  Braach 
Builiiag  T-7 

Gravelly  Pelnt^  Vlrglala 
Ccnuinder 

U.  S.  Amy  Amez  Beard 
Pert  Kaex,  Keatucky 


